A series of studies on experimental shigellosis in monkeys has been made by an oral administration method Ogawa et al., 1964 Ogawa et al., , 1966 Takasaka et al., 1967; Honjo et al., 1967 Honjo et al., , 1968 Honjo et al., , 1969 Takasaka et al., 1969 Takasaka et al., , 1970 . This method, however, is more or less disadvantageous for quantitative analyses, since it is uncertain whether all the orally administered bacilli can reach the large intestine, the primary site of Shigella infection.
Direct injection of a Shigella flexneri 2 a suspension into the cecal lumen proved useful to evoke clinical manifestation of dysentery even with a relatively small dose such as 107 or 105 bacilli, which could not elicit pronounced symptoms of dysentery by oral administration . This method, however, involves some difficulties not only in performing surgical operation on many monkeys at one time but also in explaining the obtained results that might be affected by the possible modification of susceptibility of the animals by the surgical operation.
The method of infection with Shigella described in this paper may overcome such experimental difficulties and may give reliable results with relatively small number of animals.
Thirty cynomolgus monkeys (Macaca fascicularis) from the Philippines, West Malaysia and Indonesia weighing 1.6-3.7 kg were quarantined and conditioned at our monkey facility for several weeks prior to use.
They were confirmed to be free from natural Shigella infection during the conditioning period, however S, flexneri 2 a was isolated from a monkey and S. sonnei from another on the day of the administration.
Following starvation for 24-48 hr, the animals were lightly anesthetized for 20-30 min by intramuscular injection of Ketalar Ca derivative of cyclohexylamine, 2-(ochlorophenyl)-2-methylamino cyclohexanone hydrochloride, Park Davis-Sankyoj at a dose level of 10 mg/kg of body weight (Cho, Honjo and Imaizumi, 1969) .
Under the anesthetized condition, 10 ml of a saline suspension of S, flexneri 2 a strain 5503 Ogawa et al., 1966) was introduced slowly into the lumen of the descending colon, that is about 20-30 cm deep from the anus, through a rubber catheter of about 4 mm diameter attached to a 10-ml syringe containing the bacterial suspension. The suspension remaining in the catheter was washed with about 10 ml of sterile saline and introduced into the lumen with another syringe.
After the challenge, the monkey was laid down on the floor of the cage. Some feed had been put in the cage beforehand so that the monkey could take it as soon as it recovered from anesthesia.
Thirty monkeys were divided into three groups of 10 head. Stool properties were checked everyday following the inoculation during the entire experimental period of about 3 weeks. Isolation of S, flexneri 2 a was tried arbitrarily without regard to the presence or absence of clinical signs.
Some monkeys were sacrificed on occasion, and microscopic examinations for lesions and Shigella organisms in the tissue were carried out by the routine histological method and by the fluorescent antibody techniques .
Morbidity rates and average incubation periods are summarized in Table 1 . In the large dose group, 9 of the 10 animals developed typical dysentery with an average 
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NOTE incubation period of 0.7 days, ranging from 0 .5 to 1.0 day. In the medium dose group, 7 monkeys showed the clinical symptoms of dysentery.
Their incubation period averaged 2.0 days, ranging 1-4 days. In the small dose group, clear clinical dysentery was observed in only two monkeys, and the incubation period was 6 and 8 days , respectively.
Daily changes in stool property and the results of bacteriological examinations are shown in Fig, 1 . Some of the infected monkeys, for example, L-4, L-9, M-3 and M-4 had somewhat shorter duration of illness and smaller quantities of dysenteric diarrhea as compared with previously reported clinical cases evoked by the oral administration .
As shown in Table 2 , both macroscopic and microscopic findings of the autopsied cases were essentially the same as those of the orally challenged cases reported previously.
In almost all cases autopsied at the peak stage of diarrhea , the lesions involved almost the entire mucosal surface of the large intestine .
The present infection method by the anal route seems to have noticeable merits in comparison with the oral administration method reported previously . Firstly, in the large dose group, the present experiment resulted in a markedly short incubation period as well as in a remarkably high morbidity rate. Secondly, both the morbidity rate and the incubation period in the medium dose group were nearly the same as in the cases administered orally with a large dose . Thirdly, typical dysentery was profindings in monkeys autopsied **** +: S , flexneri 2a positive, -: S, flexneri 2a negative.
***** N . D.: not examined.
Vol. 24 NOTE duced in 2 of 10 monkeys even with a comparatively small challenge dose such as 105, which would not produce dysentery by oral administration.
Furthermore, inoculation with a known quantity of ,Shigella into the primary site of infection can surely be made by this method. In addition to these merits, the present method is easier and safer to perform for investigators than the previously NOTE (continued) 3)•¬: Sacrificed, t : Died.
* On the day of the administration , S, flexneri 2a was detected.
** On the day of the administration , S, sonnei was detected.
reported methods (Hon jo et al., 1964; Takasaka et al., 1968) . Previously we discussed that it is a prerequisite for establishment of Shigella infection in cynomolgus monkeys that a certain number of the bacilli can reach the lumen of the large intestine and settle there for some time. From our previous data, we estimated the minimum dose required to establish Shigella infection in the large intestine to be around 105 viable cells (Takasaka et al., , 1970 . The present data may be regarded as supporting our previous estimation.
According to the paper published by Koya and Kosakai (1956) , four healthy volunteers were inoculated through the anus with 104-106 of S, sonnei cultured in broth for 24 hr. Two of them inoculated with 106 cells developed bloody diarrhea within 18-24 hr after the inoculation. They indicated that the quantity of the invading bacilli is one of the important factors causing infection and development of human dysentery, 
